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(54) High frequency switching component 

(57) A high frequency switching component (1) for 
being connected to a transmission circuit, a reception 
circuit, and an antenna to be used for switching to either 
a state in which the transmission circuit is connected to 
the antenna, or a state in which the reception circuit is 
connected to the antenna, comprising: a multilayer cir- 
cuit board, on which there is formed a circuit including: 
a transmission circuit terminal (Tx) to be connected to 
the transmission circuit; a reception circuit terminal (Rx) 
to be connected to the reception circuit; an antenna ter- 
minal (ANT) to be connected to be the antenna; a 
ground terminal (GND); a first diode (D1 ) whose anode 
is connected to the transmission circuit terminal (Tx) 
and the cathode thereof is connected to the antenna ter- 
minal (ANT); a second diode (D2) whose anode is con- 
nected to the reception circuit terminal (Rx) and the 
cathode thereof is connected to the ground terminal 
(GND); a signal line (3) for connecting the transmission 
circuit terminal (Tx) , the reception circuit terminal (Rx), 
and the antenna terminal (ANT) via the first diode (D1 ); 
and an inductor (LI , L2, L3) or an LC filter disposed 
between the signal line (3) and the ground terminal 
(GND) to reduce noise on the signal line (3) ; in which 
the transmission circuit terminal (Tx), the reception cir- 
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cult terminal (Rx), the antenna terminal (ANT), the 
ground terminal (GND), the first diode (D1), and the 
second diode (D2) are disposed on a surface of the mul- 
tilayer circuit board; at least a part of the signal line (3) 
being disposed inside the multilayer circuit board; and 
the inductor (L1 , L2, L3) being disposed either inside or 
on the surface of the multilayer circuit board. 
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1 . Field of the Invention 

[0001] The present invention relates to high fre- 
quency switching components, and more particularly, 
the invention relates to high frequency switching com- 
ponents formed by using a multilayer circuit board so as 
to prevent noise. 

2. Related Art 

[0002] In digital portable phones, high frequency 
switches are connected to transmission circuits, recep- 
tion circuits, and antennas to be used for switching con- 
nections between the transmission circuits and the 
antennas, and connections between the reception cir- 
cuits and the antennas. 

[0003] For example, Japanese Unexamined Patent 
Application Publication No.7-202502 provides a high 
frequency switching component comprising such a high 
frequency switch, which is of keen interest to the back- 
ground of the present invention. 

[0004] The high frequency switching component is 
formed by using a multilayer circuit board. Circuit ele- 
ments forming a high frequency switch are disposed in 
the multilayer circuit board and on a surface thereof, by 
which miniaturization of the high frequency switching 
component is achieved. With this arrangement, an area 
necessary to mount the high frequency switching com- 
ponent can be reduced. 

[0005] In a high frequency circuit incorporating 
such a high frequency switch, it is essential to take 
measures for reducing noise, including electrostatic 
surges, that is, surge currents which occur when built- 
up static electricity is discharged. 
[0006] In order to prevent such noise, convention- 
ally, a separate noise-preventing component has been 
mounted on an appropriate wiring board with the high 
frequency switching component. 

[0007] However, in such an arrangement, it is nec- 
essary to allocate an area for mounting the noise-pre- 
venting component on the wiring board. As a result, this 
arrangement is a hindrance to the miniaturization of the 
wiring board. In addition, since the noise-preventing 
component is required to be a discrete component, this 
causes an increase in cost. 

[0008] As another conventional noise-preventing 
measure, a resin coating is applied on an antenna to 
prevent an electrostatic current surge from entering the 
antenna. 

[0009] However, the resin coating can come off due 
to deterioration of the resin. Under such circumstances, 
an electrostatic surge can cause great damage to the 
high-frequency switch, or to an external circuit con- 
nected to the antenna or the high-frequency, switch, and 



can lead even to the destruction of the external circuit. 
[0010] As noise-preventing components, varistors 
and Zener diodes are known. When a varistor or a 
Zener diode is used as a component for preventing 
electrostatic surges, the capacitance between terminals 
must be increased. Thus, these components cannot be 
used in a signal line, and accordingly cannot be used for 
preventing electrostatic surges in a high frequency cir- 
cuit incorporating such a high frequency switch. 

SUMMARY OF THF iMVPMTinM 

[0011] Accordingly, it is an object of the present 
invention to provide a high frequency switching compo- 
is nent capable of solving the above-described problems. 
[0012] One embodiment of the present invention 
provides a high frequency switching component for 
being connected to a transmission circuit, a reception 
circuit, and an antenna and having two states, a state in 
20- which the transmission circuit is connected to the 
antenna, and a state in which the reception circuit is 
connected to the antenna. In addition, the high fre- 
quency switching component has a multilayer circuit 
board. 

25 [0013] Linked to the multilayer circuit board, there is 
formed a circuit used for a high frequency switch includ- 
ing a transmission circuit terminal to be connected to a 
transmission circuit, a reception circuit terminal to be 
connected to the reception circuit, an antenna terminal 
30 to be conr-£.-T5d to be the antenna, a ground terminal, a 
first diode ..nose anode is connected to the transmis- 
sion circuit terminal and whose cathode is connected to 
the antenna terminal, a second diode whose anode is 
connected to the reception circuit terminal and whose 
35 cathode is connected to the ground terminal, and a sig- 
nal line for connecting the transmission circuit terminal, 
the reception circuit terminal, and the antenna terminal 
via the first diode. 

[0014] In addition, the transmission circuit terminal, 
40 the reception circuit terminal, the antenna terminal, the 
ground terminal, the first diode, and the second diode 
are disposed on a surface of the multilayer circuit board. 
Furthermore,, at least a part of the single line is dis- 
posed inside the multilayer circuit board. 
is [0015] In such a high frequency switching compo- 
nent, in order to solve the above-described technologi- 
cal problems, the present invention provides a structure 
in which an inductor is disposed between the signal line 
and the ground terminal to eliminate noise within or on 
so the surface of the multilayer circuit board. 

[0016] The above inductor is preferably provided by 
a line electrode disposed inside the multilayer circuit 
board. 

[0017] In addition, in this embodiment of the 
55 present invention, particularly, it is preferable that the 
inductor is disposed between the ground terminal and a 
part at which the signal line is connected to the antenna 
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[0018] Further, in such a high frequency switching 
component, another embodiment of the present inven- 
tion provides a structure in which an LC filter is disposed 
on the signal line to eliminate noise, and the LC filter is 
arranged inside or on the surface of the multilayer circuit 5 
board. 

[0019] The above LC filter is preferably disposed 
inside the multilayer circuit board. 
[0020] In addition, in this embodiment of the 
present invention, particularly, it is preferable that the jo 
LC filter is disposed at a part at which the signal line is 
connected to the antenna terminal. 
[0021] Other features and advantages of the 
present invention will become apparent from the follow- 
ing description of the invention which refers to the 15 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 20 

Fig. 1 is the circuit diagram of a circuit structure 
arranged in a high frequency switching component 
1 according to a first embodiment of the present 
invention. 25 
Fig. 2 is a perspective view showing the appear- 
ance of the high frequency switching component 1 
having the circuit structure shown in Fig. 1 . 
Fig. 3 is an exploded perspective view of the multi- 
layer circuit board 2 shown in Fig. 2. 30 
Fig. 4 is a circuit diagram showing a circuit structure 
arranged in a high frequency switching component 
101 according to a second embodiment of the 
present invention. 

Fig. 5 is a perspective view showing the appear- 35 
ance of the high frequency switching component 
101 having the circuit structure shown in Fig. 4. 
Fig. 6 is an exploded perspective view of a multi- 
layer circuit board 102 shown in Fig. 5. 

40 

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION 

[0023] Figs. 1 and 3 illustrate a high frequency 
switching component 1 according to a first embodiment 45 
of the present invention. 

[0024] First, referring to Fig. 1 , a description will be 
given of the structure of a circuit disposed in the high 
frequency switching component 1. 

[0025] The high frequency switching component 1 so 
includes a transmission circuit terminal Tx for being 
connected to a transmission circuit, a reception circuit 
terminal Rx for being connected to a reception circuit, 
an antenna terminal ANT for being connected to an 
antenna, and a ground terminal GND. In addition, the 55 
high frequency switching component 1 includes a first 
control terminal T1 and a second control terminal T2. 
[0026] The transmission circuit terminal Tx is con- 



nected to the anode of a first diode Dl via a first capac- 
itor C1. The cathode of the first diode D1 is connected 
to the antenna terminal ANT via a second capacitor C2. 
The anode of the first diode Dl is connected to a ground 
terminal GND, that is, the anode is grounded, via a 
series circuit constitLiteci of a first transmission line SL1 
and a third capacitor C3. In addition, the first control ter- 
minal T1 is connected to an intermediate point between 
the first transmission line SL1 and the third capacitor 
C3, and a first control circuit for switching the high fre- 
quency switching component 1 is to be connected to the 
first control terminal T1 . 

[0027] The second capacitor C2 connected to the 
antenna terminal ANT is connected to the reception cir- 
cuit terminal Rx via a series circuit constituted of a sec- 
ond transmission line SL2 and a fourth capacitor C4. In 
addition, the anode of a second diode D2 is connected 
to the intermediate point between the second transmis- 
sion line SL2 and the fourth capacitor C4. The cathode 
of thfe-sacond diode D2 is connectprHo a ground termi- 
nal GND via a fifth capacitor C5, that is, the cathode 
thereof is grounded. The second control terminal T2 is 
connected to the intermediate point between the sec- 
ond diode D2 and the fifth capacitor C5 via a resistor R. 
A second control circuit for switching the high frequency 
switching component 1 is to be connected to the second 
control terminal T2. 

[0028] In such a high frequency switching compo- 
nent 1 , in order to connect the transmission circuit and 
the antenna in order to perform transmission, a positive 
voltage is applied to the first control terminal T1 by the 
first control circuit, which is not shown in the figure. With 
this applied voltage, both the first and second diodes D1 
and D2 are switched on. In this situation, the DC voltage 
applied to the first control terminal T1 is applied only to 
a circuit including the first and second diodes Dl and 
D2, and the voltage is blocked by the first to fifth capac- 
itors C1 to C5. 

[0029] As described above, when the first and sec- 
ond diodes D1 and D2 are switched on, a signal applied 
to the transmission circuit terminal Tx by the transmis- 
sion circuit is transmitted to the antenna via the antenna 
•terminal ANT. In addition, the signal from the transmis- 
sion circuit is not transmitted to the reception circuit ter- 
minal Rx, since the second transmission line SL2 is 
placed in a resonant condition by being grounded via 
the second diode D2, and as a result, an extremely 
large impedance is observed in the direction of the 
reception circuit terminal Rx from a node A. 
[0030] On the other hand, in the high frequency 
switching component 1. in order to connect the recep- 
tion circuit and the antenna to perform reception, no 
voltage is applied to the first control terminal T1, and a 
positive voltage is applied to the second control terminal 
T2. With this applied voltage, both the first and second 
diodes Dl and D2 are switched off. As a result, a signal 
received from the antenna via the antenna terminal ANT 
is transmitted to the reception circuit via the reception 
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circuit terminal Rx, and is not transmitted to the trans- 
mission circuit via the transmission circuit terminal Tx. 
[0031] In this way, with the high frequency switching 
component 1, control voltages are applied to the first 
and second control terminals T1 and 12 so as to switch 
to a state in which the transmission circuit is connected 
to the antenna and a state in which the reception circuit 
is connected to the antenna. 

[0032] in this embodiment, the high frequency 
switching component 1 described above also includes 
the first to third inductors L1 to L3. The inductors L1 to 
L3 are disposed respectively between the ground termi- 
nal GND and the antenna terminal ANT, the transmis- 
sion circuit terminal Tx, and the reception circuit 
terminal Rx. With this arrangement, the inductors L1 to 
L3 serve to eliminate noise such as electrostatic surges 
occurring on the signal line 3. 

[0033] More specifically, the first inductor L1 is dis- 
posed between the part at which the signal line 3 is con- 
nected to the antenna terminal ANT and the ground 
terminal GND. The second inductor L2 is disposed 
between the part at which the signal line 3 is connected 
to the transmission circuit terminal Tx and the ground 
terminal GND. The third inductor L3 is disposed 
between tne part at which the signal line 3 is connected 
to the reception circuit terminal Rx and the ground ter- 
minal GND. 

[0034] With the first to third inductors L1 to L3, 
when a noise component is generated in a signal run- 
ning through the signal line 3, the noise component 
flows through one of the inductors L1 to L3 to the 
ground terminal GND, with the result that the noise com- 
ponent can be eliminated. Particularly, the first inductor 
LI disposed near the antenna terminal ANT effectively 
allows an electrostatic surge that enters from the 
antenna to flow to the ground terminal GND, and serves 
to prevent the electrostatic surge from entering either 
the high frequency switching component 1 or an exter- 
nal circuit connected to the switching component. As a 
result, the first inductor L1 prevents damage both to the 
high frequency switching component 1 and to external 
circuits. 

[0035] Furthermore, by appropriately selecting the 
inductance value of each of the first to third inductors L1 
to L3, the inductors L1 to L3 are adapted to be suitable 
for prevention of electrostatic surges, and for the pre- 
vention of noise on the low-frequency side, between 
direct circuit and a signal frequency. In addition, the 
inductors L1 to L3 can have the additional function of 
performing matching adjustments in the high frequency 
switching component 1. 

[0036] Fig. 2 is a perspective view illustrating the 
appearance of the high frequency switching component 
1 comprising the circuit shown in Fig. 1. Fig. 3 is an 
exploded perspective view of a multilayer circuit board 2 
disposed in the high frequency switching component 1 
shown in Fig. 2. In Figs. 2 and 3, the same reference 
numerals are given to parts equivalent to those shown 



in Fig. 1 so that the linkages between Figs. 1, 2, and 3 
can be easily understood. 

[0037] The multilayer circuit board 2 disposed in the 
high frequency switching component 1 , as shown in Fig. 
5 3, is formed by laminating a plurality of insulation layers 
4 to 1 0. The insulation layers 4 to 1 0 are formed of a die- 
lectric material. 

[0038] Referring to Fig. 3, the description of the cir- 
cuit board 2 will start from the insulation layer 4 at the 
to bottom. Over almost the entire first insulation layer 4, a 
ground electrode 1 1 is formed. The ground electrode 1 1 
is connected to the ground terminal GND shown in Fig. 
2. 

[0039] On a second insulation layer 5, first to third 
15 inductors L1 to L3 are formed by line electrodes. These 
line electrodes for forming the first to third inductors L1 
to L3 provide microstrip line structures with the ground 
electrode 1 1 . 

[0040] An end of each of the line electrodes forming 
20 the first to third inductors L1 to L3 is connected to the 
ground electrode 1 1 via a respective one of via-holes 
12, 13, and 14. The other end of the line electrode form- 
ing the first inductor LI is connected to the antenna ter- 
minal ANT shown in Fig. 2. The other end of the line 
25 electrode forming the second inductor L2 is connected 
to the transmission circuit terminal Tx shown in Fig. 2. 
The other end of the line electrode forming the third 
inductor L3 is connected to the reception circuit terminal 
Rx shown in Fig. 2. 
30 [0041] On a third insulation layer 6, a capacitor 
electrode 15 used for a third capacitor C3 is formed. 
The other capacitor electrode used for the third capaci- 
tor C3 is provided by the ground electrode 11. 
[0042] On a fourth insulation layer 7, line electrodes 
35 used for first and second transmission lines SL1 and 
SL2 are formed. These first and second transmission 
lines SL1 and SL2 comprise microstrip line structures 
formed by these line electrodes and the ground elec- 
trode 1 1 . An end of the first transmission line SL1 is 
40 connected to a capacitor electrode 1 5 used for the third 
capacitor C3 through a via-hole 16. 
[0043] On a fifth insulation layer 8, capacitor elec- 
trodes 17, 18, and 19 used for the first, second, and 
fourth capacitors CI, C2, and C4 are formed. The 
45 capacitor electrode 1 7 used for the first capacitor C1 is 
connected to the second inductor L2 by a via-hole 20. 
The capacitor electrode 1 8 used for the second capaci- 
tor C2 is connected to the first inductor L1 by a via-hole 
21. The capacitor electrode 19 used for the fourth 
so capacitor C4 is connected to the third inductor L3 by a 
via-hole 22. 

[0044] On a sixth insulation layer 9, the other 
capacitor electrodes 23, 24, and 25 used for the first, 
second, and fourth capacitors C1, C2, and C4 are 
55 formed. These capacitor electrodes 23, 24, and 25 
oppose the capacitor electrodes 17, 18, and 19 through 
the insulation layer 9. 

[0045] The capacitor electrode 23 used for the first 
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capacitor C1 is connected to the first transmission line 
SL1 by a via-hole 26. The capacitor electrode 24 used 
for the second capacitor C2 is connected to one end of 
the second transmission line SL2 by a via-hole 27. The 
capacitor electrode 25 used for the fourth capacitor C4 
is connected to the other end of the second transmis- 
sion line SL2 by a via-hole 28. 

[0046] On a seventh insulation layer 10 at the top 
are formed conductive lands 29, 30, 31 , 32, 33, 34. and 
35. 

[0047] The conductive land 29 is connected to the 
first control terminal T1 shown in Fig. 2, and is also con- 
nected to the first transmission line SL1 and the capac- 
itor electrode 15 used for the third capacitor C3 through 
the via-hole 16. 

[0048] The conductive land 30 is connected to the 
second control terminal T2 shown in Fig. 2. 
[0049] The conductive land 31 is connected to the 
capacitor electrode 24 used for the second capacitor C2 
and the second transmission line S!_2 through -the- 
above via-hole 27. 

[0050] The conductive land 32 is connected to the 

ground terminal GND shown in Rg.2. 

[0051] The conductive land 33 is connected to the 

capacitor electrode 23 used for the first capacitor C1 

and the first transmission line SL1 by the above via-hole 

26. 

[0052] The conductive land 35 is connected to the 
capacitor electrode 25 used for the fourth capacitor C4 
and the second transmission line SL2. 
[0053] The fifth capacitor C5, the first and second 
diodes D1 and D2, and the resistor R shown in Fig. 1 
are composed of chips. As shown in both Figs. 2 and 3, 
the fifth capacitor C5 is mounted in such a manner that 
the conductive land 32 is linked to the conductive land 
34. In addition, the first diode D1 is mounted in such a 
manner that the conductive land 31 is linked to the con- 
ductive land 33. The second diode D2 is mounted in 
such a manner that the conductive land 34 is linked to 
the conductive land 35. The resistor R is mounted such 
that the conductive land 30 is linked to the conductive 
land 34. 

[0054] As shown above, the high frequency switch- 
ing component 1 has the circuit structure shown in Fig. 
1. In the high frequency switching component 1, as 
clearly shown in Fig. 2, on the surface of the multilayer 
circuit board 2 are formed the transmission circuit termi- 
nal Tx, the reception circuit terminal Rx, the antenna 
terminal ANT, the ground terminal GND, the first diode 
Dl , the second diode D2, the fifth capacitor C5, and the 
resistor R. In addition, at least a part of the signal line 3 
connecting the transmission circuit terminal Tx and the 
reception circuit terminal Rx to the antenna terminal 
ANT is disposed inside the multilayer circuit board 2. In 
addition, the first to third inductors L1 to L3 are provided 
by the line electrodes disposed inside the multilayer cir- 
cuit board 2. 

[0055] As described above, the present invention 



has been described by referring to the disclosed 
embodiment. However, other various modifications are 
applicable without departing from the scope of the 
invention. 

s [0056] For example, although the above embodi- 
ment has provided the first to third inductors Li to L3 
which are formed by the line electrodes disposed in the 
multilayer circuit board 2, at least one of the first to third 
inductors LI to L3 may instead be formed as a chip to 

io be mounted on the surface of the multilayer circuit board 
2. Also, chip capacitors can be substituted for the first to 
fourth capacitors C1 to C4 disposed inside the multi- 
layer circuit board 2. On the other hand, the fifth capac- 
itor C5 and/or the resistor R which are each formed as 

is a chip may instead be disposed inside the multilayer cir- 
cuit board 2. 

[0057] Furthermore, in the above embodiment 
shown in the figures, each of the first to third inductors 
L1 to L3 is arranged corresponding to a respective one 
20 of the anteTina terminal ANT, the transmission circuit 
terminal Tx, and the reception circuit terminal Rx. How- 
ever, one or more of the three inductors Li to L3 may be 
omitted. 

[0058] As described above, according to the above 

25 described structure and arrangement, since'inductors 
used for eliminating noise are disposed between the 
signal line and the ground terminal in the high frequency 
switching component, noise components contained in 
high frequency signals on the signal line can be carried 

30 to the ground terminal via the inductors. As a result, 
noise such as electrostatic surges can be reduced, and, 
for example, damage caused by the electrostatic surges 
to the high frequency circuit can effectively be reduced. 
[0059] Furthermore, since such inductors used for 

35 eliminating noise are arranged either on the surface of 
the multilayer circuit board or inside the multilayer circuit 
board included in the high frequency switching compo- 
nent, the mounting of these inductors does not Increase 
the area necessary to mount the high frequency switch- 

40 ing component. Furthermore, when compared with a 
case in which an additional noise-preventing compo- 
nent is used, it is possible to decrease the area occu- 
pied on a wiring board by a high frequency circuit 
including the high frequency switching component, and 

ts production cost can also be reduced. 

[0060] In the present invention, miniaturization of 
the high frequency switching component can be 
achieved by using the line electrodes as the inductors 
for eliminating noise on lines disposed in the multilayer 

so circuit board. 

[0061] Furthermore, in the invention, since the 
inductor is disposed between the ground terminal and 
the part at which the signal line is connected to the 
antenna terminal, the inductor effectively works against 

55 electrostatic surges entering from an antenna. There- 
fore, damage caused by electrostatic surges to the high 
frequency switch and other circuits can be reduced. 
[0062] Figs. 4 to 6 illustrate a high frequency switch- 
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ing component 1 01 according to a second embodiment 
of the present invention. 

[0063] First, referring to Fig. 4, a description will be 
given of the structure of a circuit disposed in the high 
frequency switching component 101 . 
[0064] The high frequency switching component 
101 includes a transmission circuit terminal TxO for 
being connected to a transmission circuit, a reception 
circuit terminal RxO for being connected to a reception 
circuit, an antenna terminal ANTO for being connected 
to an antenna, and a ground terminal GNDO. In addi- 
tion, the high frequency switching component 101 
includes a first control terminal T10 and a second con- 
trol terminal T20. 

[0065] The transmission circuit terminal TxO is con- 
nected to the anode of a first diode D1 0 via a first capac- 
itor C10 and a second capacitor C20 connected in 
series. The cathode of the first diode D10 is connected 
to the antenna terminal ANTO via a third capacitor C30 
and a fourth-capacitor C40 connected in series. 
[0066] The anode of the first diode D10 is con- 
nected to a ground terminal GNDO, that is, the anode is 
grounded, via a series circuit constituted of a first trans- 
mission line SL10 and a fifth capacitor C50. In addition, 
the first control terminal T10 is connected to the inter- 
mediate point between the first transmission line SL10 
and the fifth capacitor CSO, and a control circuit con- 
nected to the first control terminal T10 can be used to 
control switching performed by the high frequency 
switching component 101 . 

[0067] The reception circuit terminal RxO is con- 
nected to the third capacitor C30 and the fourth capaci- 
tor C40 connected to the antenna terminal ANTO via a 
series circuit constituted of a second transmission line 
SL20 and the sixth and seventh capacitors C60 and 
C70. 

[0068] In addition, the anode of a second diode D20 
is connected to the intermediate point between the sec- 
ond transmission line SL20 and the sixth capacitor C60. 
The cathode of the second diode D20 is connected to a 
ground terminal GNDO via an eighth capacitor C80, that 
is, the cathode thereof is grounded. The second control 
terminal T20 is connected to the intermediate point 
between the second diode D20 and the eighth capacitor 
CSO via a resistor RO. Another control circuit, connected 
to the second control terminal T20, can be used to con- 
trol switching performed by the high frequency switching 
component 101. 

[0069] In such a high frequency switching compo- 
nent 1 01 . for connecting the transmission circuit and the 
antenna to perform transmission, a positive voltage is 
applied to the first control terminal T1 0 from the control 
circuit, which is not shown in the figure. With this applied 
voltage, both the first and second diodes D10 and D20 
are switched on. In this situation, since the DC voltage 
is blocked by the first to eighth capacitors CIO to C80, 
the voltage applied to the first control terminal T10 is 
applied only to a circuit including the first and second 



diodes D10 and D20. 

[0070] As described above, when the first and sec- 
ond diodes D10 and D20 are switched on, a signal 
applied to the transmission circuit terminal Tx by the 
; transmission circuit is transmitted to the antenna via the 
antenna terminal ANTO. In addition, the signal from the 
transmission circuit is not transmitted to the reception 
circuit terminal RxO, since the second transmission line 
SL20 is placed in a resonant state by being grounded 
w via the second diode D20, and as a result, an imped- 
ance observed in the direction of the reception circuit 
terminal RxO from a connecting point AO is extremely 
high. 

[0071] Meanwhile, in the high frequency switching 
is component 1 01 , in order to connectthe reception circuit 
and the antenna to perform reception, no voltage is 
applied to the first control terminal T1 0, and a positive 
voltage is applied to the second control terminal T20. 
With this applied voltage, both the first and second 
20 diodes D1 0 and D20 are switched off. As a result, a sig- 
nal received from the antenna via the antenna terminal 
ANTO is transmitted to the reception circuit via the 
reception circuit terminal RxO. Further, the received sig- 
nal is not transmitted to the transmission circuit via the 
25 transmission circuit terminal TxO. 

[0072] In this way, with the use of the high fre- 
quency switching component 101 , the voltage applied to 
each of the first and second control terminals T1 0 and 
T20 is controlled so as to switch to either a state in 
30 which the transmission circuit is connected to the 
antenna, or a state in which the reception circuit is con- 
nected to the antenna. 

[0073] In the high frequency switching component 
101 described above, according to this embodiment, 
35 the first to sixth inductors L10 to L60 are disposed in 
such a manner that the LC filters LC10, LC20, and LC30 
are formed by using both the inductors L10 to L60 and 
the aforementioned first, second, third, fourth, sixth, and 
seventh capacitors C10, C20, C30, C40, C60, and C70 
40 together. The LC filters LC10, LC20, and LC30 each 
form a fourth-order high pass filter. 
[0074] The first LC filter LCI 0 is formed by the first 
and second capacitors C10 and C20, and the first and 
second inductors L10 and L20, which are disposed 
45 between the signal line 103 passing through the capac- 
itors C10 and C20 and the ground terminal GNDO. 
[0075] The second LC filter LC20 is formed by the 
third and fourth capacitors C30 and C40, and the third 
and fourth inductors L30 and L40, which are disposed 
so between the signal line 1 03 passing through the capac- 
itors C30 and C40 and the ground terminal GNDO. 
[0076] The third LC filter LC30 is formed by the 
sixth and seventh capacitors C60 and C70, and the fifth 
and sixth inductors L50 and L60, which are disposed 
55 between the signal line 1 03 passing through the capac- 
itors C60 and C70 and the ground terminal GNDO. 
[0077] As described above, since these LC filters 
LC10 to LC30 form high pass filters, these LC filters 
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effectively serve to eliminate noise components of fre- 
quencies lower than a signal frequency on the signal 
line 103, such as electrostatic surges. 
[0078] Particularly, the second LC filter LC20 dis- 
posed near the antenna terminal ANTO effectively 
allows an electrostatic surge which enters from the 
antenna to be attenuated, and serves to prevent the 
electrostatic surge from entering either into the high fre- 
quency switching component 101 or into external cir- 
cuits attached to the switching component. As a result, 
the second LC filter LC20 prevents damage both to the 
high frequency switching component 101 and to exter- 
nal circuits. 

[0079] Furthermore, the LC filters LC10 to LC30 
can be adapted to have the additional function of per- 
forming matching adjustments between the transmis- 
sion circuit terminal TxO, the reception circuit terminal 
RxO, and the antenna terminal ANTO in the high fre- 
quency switching component 101. 

[0080] Fig. 5 is a perspective view*. .illustrating- the- 
appearance of the high frequency switching component 

101 comprising the circuit shown in Fig. 4. Rg. 6 is an 
exploded perspective view of a multilayer circuit board 

102 disposed in the high frequency switching compo- 
nent 101 shown in Fig. 5. In Figs. 5 and 6, the same ref- 
erence numerals are given to parts equivalent to those 
shown in Fig. 4 so that the linkages between Figs. 4,5 
and 6 can be easily understood. 

[0081] The multilayer circuit board 1 02 disposed in 
the high frequency switching component 101 , as shown 
in Fig. 6, is formed by laminating a plurality of insulation 
layers 1 04 to 1 1 3. The insulation layers 1 04 to 1 1 3 are, 
for example, formed of dielectric materials. 
[0082] Referring to Fig. 6, the description will start 
from the insulation layer 104 at the bottom. On the first 
insulation layer 104, capacitor electrodes 1 14, 1 15, and 
116 for first, fourth, and seventh capacitors CIO, C40, 
and C70 are formed. The capacitor electrode 1 1 4 for 
the first capacitor C10 is connected to the transmission 
circuit terminal TxO shown in Fig. 5. The capacitor elec- 
trode 115 for the fourth capacitor C40 is connected to 
the antenna terminal ANTO shown in Fig. 5. The capac- 
itor electrode 1 1 6 for the seventh capacitor C70 is con- 
nected to the reception circuit terminal RxO shown in 
Rg. 5. 

[0083] On a second insulation layer 105, other 
capacitor electrodes 117, 118, and 119 for the first, 
fourth, and seventh capacitors CIO, C40, and C70 are 
formed. These capacitor electrodes 117, 1 18, and 119 
oppose the capacitor electrodes 114. 115, and 116 
described above through the insulation layer 105. 
[0084] On a third insulation layer 106, first, fourth, 
and sixth inductors L1 0, L40, and L60 are formed by line 
electrodes. The line electrodes for forming the first, 
fourth, and sixth inductors L10, L40, and L60 provide 
microstrip line structures with a ground electrode 120, 
which will be described below. In addition, the fourth 
and sixth inductors L40 and L60 are provided by a 



series of the line electrodes. 

[0085] On a fourth insulation layer 107 are formed 
capacitor electrodes 121, 122, and 123 for second, 
third, and sixth capacitors C20, C30, and C60. 

5 [0086] On a fifth insulation layer 108 are formed 
other capacitor electrodes 124, 125, and 125 for the 
second, third, and sixth capacitors C20, C30, and C60. 
These capacitor electrodes 124, 125, and 126 oppose 
the aforementioned capacitor electrodes 121, 122, and 

io 123 via the insulation layer 108. 

[0087] On a sixth insulation layer 1 09, second, third, 
and fifth inductors L20, 130, and L50 are formed by line 
electrodes. These line electrodes for forming the sec- 
ond, third, and fifth inductors L20, L30, and L50 provide 

J5 microstrip line structures with the ground electrode 1 20, 
which will be described below. In addition, the third and 
fifth inductors L30 and L50 are provided by a series of 
the line electrodes. 

[0088] On almost the entire seventh insulation layer 
so- nO.-thfr ground electrode T20 is formed. The ground 
electrode 120 is connected to the ground terminal 
GND0 shown in Fig. 5. 

[0089] On an eighth insulation layer 1 1 1 is formed a 
capacitor electrode 1 27 for the fifth capacitor C50. The 

25 other capacitor electrode for the fifth capacitor C50 is 
provided by the aforementioned ground electrode 120. 
[0090] On a ninth insulation layer 112, line elec- 
trodes for first and second transmission lines SL10 and 
SL20 are formed. These first and second transmission 

30 lines SL1 0 and SL20 comprise microstrip line structures 
formed by their line electrodes and the ground electrode 
120. 

[0091 ] On a tenth insulation layer 1 1 2 at the top are 
formed conductive lands 128, 129, 130, 131, 132, 133, 

35 and 134. The conductive land 128 is connected to the 
first control terminal T10 shown in Fig. 5. The conduc- 
tive land 129 is connected to the second control termi- 
nal T20 shown in Fig. 5. The conductive land 131 is 
connected to the ground terminal GNDO shown in Fig. 

io 5. 

[0092] In addition, a description will be given of the 
connection between the insulation layers 104 to 113. 
The conductive land 128, the first transmission line 
SL10, and the capacitor electrode 127 for the fifth 
45 capacitor C50 are connected to one another through a 
via-hole 135. 

[0093] The conductive land 130, the second trans- 
mission line SL20, the inductor L30, and the capacitor 
electrode 125 for the third capacitor C30 are connected 

so to one another through a via-hole 136. 

[0094] The conductive land 132, the first transmis- 
sion line SL10, the second inductor L20, and the capac- 
itor 124 for the second capacitor C20 are connected to 
one another through a via-hole 137. 

55 [0095] The conductive land 134, the second trans- 
mission line SL20, the fifth inductor L50, and the capac- 
itor electrode 126 for the sixth capacitor C60 are 
connected to one another through a via-hole 138. 
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[0096] The first inductor L1 0 and the second induc- 
tor L20 are connected to the ground electrode 120 
through a via-hole 139. The third, fourth, fifth, and sixth 
inductors L30, L40, L50, and L60 are connected to the 
ground electrode 120 through a via-hole 140. 5 
[0097] The capacitor electrode 121 for the second 
capacitor C20, the first inductor L10, and the capacitor 
electrode 1 1 7 for the first capacitor CI 0 are connected 
to one another through a via-hole 141 . 
[0098] The capacitor electrode 122 for the third 10 
capacitor C30, the fourth inductor L40, and the capaci- 
tor electrode 1 1 8 for the fourth capacitor C40 are con- 
nected to one another through a via-hole 142. 
[0099] The capacitor electrode 123 tor the sixth 
capacitor C60, the sixth inductor L60, and the capacitor ts 
electrode 119 for the seventh capacitor C70 are con- 
nected to one another through a via-hole 143. 
[0100] The eighth capacitor C80, the first and sec- 
ond diodes D10 and D20, and the resistor RO shown in 
--Fig. 4 are formed of chips. As seen in Figs. 5 and 6, the 20 
eighth capacitor C80 is mounted such that the conduc- 
tive land 131 is linked to the conductive land 133. In 
addition, the first diode D10 is mounted such that the 
conductive land 130 is linked to the conductive land 
1 32. The second diode D20 is mounted such that the ss 
conductive land 133 is linked to the conductive land 
134. The resistor RO is mounted such that the conduc- 
tive land 129 is linked to the conductive land 133. 
[0101] In this way, the high frequency switching 
component 101 provides a circuit structure shown in 30 
Fig. 4. In the high frequency switching component 101, 
as clearly shown in Fig. 5, the transmission circuit termi- 
nal TxO, the reception circuit terminal RxO, the antenna 
terminal ANTO, the ground terminal GNDO, the first 
diode D10, the second diode D20, the eighth capacitor 35 
C80, and the resistor RO are disposed on the surface of 
the multilayer circuit board 1 02. In addition, at least a 
part of the signal line 103 for connecting the transmis- 
sion circuit terminal TxO and the reception circuit termi- 
nal RxO to the antenna terminal ANTO is disposed to 
inside the multilayer circuit board 1 02. Furthermore, the 
first to third LC filters LC10 to LC30 provided by the 
inductors L10 to L60 and the capacitors C10 to C40, 
C60 and C70, respectively, are disposed inside the mul- 
tilayer circuit board 102. «s 
[0102] Although the invention has been described 
by referring to the disclosed embodiment, various mod- 
ifications can be applied within the scope of the present 
invention. 

[0103] For example, in the embodiment shown in 50 
the figures, the first to third LC filters LC1 0 to LC30 are 
provided by the inductors Li 0 to L60, and the capacitors 
C10 to C40, C60 and C70. However, at least one of the 
LC filters LC10 to LC30 may be formed by a chip filter 
component. Alternatively, at least one of the inductors 55 
and the capacitors forming =: ieast one of the LC filters 
LCI 0 to LC30 may be fo- - J as a chip to be mounted 
on the surface of the m<- > .oyer circuit board 102. The 



same is true of the fifth capacitor C50 disposed inside 
the multilayer circuit board 102. On the other hand, the 
resistor RO formed as a chip component may instead be 
disposed inside the multilayer circuit board 1 02. 
[0104] Furthermore, in the embodiment shown in 
the figures, the first to third LC filters LC1 0 to LC30 are 
connected respectively to the antenna terminal ANTO, 
the transmission circuit terminal TxO, and the reception 
circuit terminal RxO. However, one or more of the three 
LC filters LCI 0 to LC30 may be omitted. 
[0105] In addition, in the embodiment shown in the 
figures, the LC filters LC10 to LC30 form fourth-order 
high pass filters. However, regardless of what order filter 
they are, according to the frequency of the noise to be 
eliminated, low pass fitters or band pass filters may be 
used instead. 

[0106] As described above, according to the above 
described structure and arrangement, since LC filters 
for eliminating noise are connected to the signal line in 
the high frequency switching component, a noise com- 
ponent contained in a high frequency signal on the sig- 
nal line can be eliminated via the LC filters. As a result, 
for example, noise such as an electrostatic surge can be 
reduced, and damage caused by the electrostatic surge 
to the high frequency circuit can be effectively reduced. 
In order to enhance such a noise-eliminating effect, it is 
only necessary to increase the number of stages in the 
LC fitter. 

[01 07] In addition, since the noise-eliminating LC fil- 
ters are disposed inside or on the surface of the multi- 
layer circuit board arranged in the high frequency 
switching component, they do not increase the area 
required to mount the high frequency switching compo- 
nent. Furthermore, when compared with a case in 
which a separate noise-preventing component is added, 
the area of the wiring board required for mounting a high 
frequency circuit including the high frequency switching 
component can be made smaller, and the cost of pro- 
duction can also be reduced. 

[0108] In addition, when the inductor is inserted 
between the signal line and the ground to prevent noise, 
the smaller the inductance value, the greater the noise- 
eliminating effect. However, in contrast, since the inser- 
tion loss becomes greater, negative effects are caused 
on the characteristics of the high frequency circuit. How- 
ever, as in the case of the present invention, with the 
use of the LC filters, even though the inductance value 
is smaller, it is easy to obtain matching. As a result, with 
no problem to decrease the inductance value, the noise- 
eliminating effects can be enhanced. 
[0109] Furthermore, since the LC filters also can 
function as matching adjustment circuits, matching 
adjustment circuits are unnecessary or can be simpli- 
fied. With this arrangement, reduction of the mounting 
area and the cost can be achieved. 
[0110] In this invention, since the LC filters for elim- 
inating a noise are disposed inside the multilayer circuit 
board, the high frequency switching component can be 
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miniaturized. 

[0111] Additionally, in the present invention, since 
the LC filter is inserted at the part at which the signal 
line is connected to the antenna terminal, the LC filter 
effectively serves against an electrostatic surge enter- s 
ing from the antenna. As a result, damage caused by 
such an electrostatic surge to the high frequency switch 
can be reduced, and damage to external circuits 
attached thereto. 

[0112] While the invention has been particularly w 
shown and described with reference to preferred 
embodiments thereof, it will be understood by those 
skilled in the art that the foregoing and other changes in 
form and details may be made therein without departing 
from the spirit of the invention. is 

Claims 

1. A high frequency switching component (1) for being 
connected to a-trar.smission circu'rtr'a rAcajptiom^- so 
cuit, and an antenna to be used for switching either 
to a state in which the transmission circuit is con- 
nected to the antenna, a state in which the recep- 
tion circuit is connected to the antenna, comprising: 

25 

a multilayer circuit board (2), on which there is 
formed a circuit including: 
a transmission circuit terminal (Tx) to be con- 
nected to the transmission circuit; 
a reception circuit terminal (Rx) to be con- 30 
nected to the reception circuit; 
an antenna terminal (ANT) to be connected to 
the antenna; 

a ground terminal (GND); 

a first diode (D1 ) whose anode is connected to 35 
the transmission circuit terminal (Tx) and the 
cathode thereof is connected to the antenna 
terminal (ANT); 

a second diode (D2) whose anode is con- 
nected to the reception circuit terminal (Rx) to 
and the cathode thereof is connected to the 
ground terminal (GND); 

a signal line (3) for connecting the transmission 
circuit terminal (Tx), the reception circuit termi- 
nal (Rx), and the antenna terminal (ANT) via 45 
the first diode (D1); and 

an inductor (L1, L2, L3) disposed between the 

signal line (3) and the ground terminal (GND) 

to reduce noise on the signal line (3); 

in which the transmission circuit terminal (Tx). so 

the reception circuit terminal (Rx), the antenna 

terminal (ANT), the ground terminal (GND), the 

first diode (Dl ), and the second diode (D2) are 5 

disposed on a surface of the multilayer circuit 

board (2); and 55 

at least a part of the signal line (3) is disposed 

inside the multilayer circuit board (2). 



The high frequency switching component (1) 
according to Claim 1 , wherein the inductor is pro- 
vided by a line electrode disposed inside the multi- 
layer circuit board (2). 

The high frequency switching component (1) 
according to Claim 1 or 2, wherein the inductor (L1) 
is disposed between the ground terminal (GND) 
and a part of the signal line (3) at which the signal 
line (3) is connected to the antenna terminal (ANT). 

A high frequency switching component (101) for 
being connected to a transmission circuit, a recep- 
tion circuit, and an antenna to be used for switching 
to either a state in which the transmission circuit is 
connected to the antenna, or a state in which the 
reception circuit is connected to the antenna, com- 
prising: 

a multilayer circuit board (102), on which there 
is formed a circuit including: 
a transmission circuit terminal (TxO) to be con- 
nected to the transmission circuit; 
a reception circuit terminal (RxO) to be con- 
nected to the reception circuit; ** 
an antenna terminal (ANTO) to be connected to 
be the antenna; 
a ground terminal (GNDO); 
a first diode (D1 0) whose anode is connected 
to the transmission circuit terminal (TxO) and 
the cathode thereof is connected to the 
antenna terminal (ANT); 
a second diode (D20) whose anode is con- 
nected to the reception circuit terminal (RxO) 
and the cathode thereof is connected to the 
ground terminal (GNDO); 
a signal line for connecting the transmission 
circuit terminal (TxO), the reception circuit ter- 
minal (RxO), and the antenna terminal (ANT) 
via the first diode (D1 0); and 
an LC filter (LC10, LC20, LC30) connected to 
the signal line to reduce noise on the signal 
line; 

in which the transmission circuit terminal (TxO), 
the reception circuit terminal (RxO), the 
antenna terminal (ANTO), the ground terminal 
(GND0) : the first diode (D10), and the second 
diode (D20) are disposed on a surface of the 
multilayer circuit board (102); and 
at least a part of the signal line being disposed 
inside the multilayer circuit board (1 02). 

The high frequency switching component (101) 
according to Claim 5, wherein the LC filter (LC10, 
LC20, LC30) is disposed inside the multilayer circuit 
board (102). 

. The high frequency switching component (101) 
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according to Claim 5 or 6, wherein the LC filter 
(LC10, LC20, LC30) is connected to a part of the 
signal line at which the signal line is connected to 
the antenna terminal (ANTO). 
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FIG. ! 




11 



EP 1 073 208 A2 




12 



EP 1 073 208 A2 



FIG. 4 
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